Summary A tissue culture cell line CMT64 was established from a spontaneous alveolar lung carcinoma of a C57BL female mouse (Franks et al., 1976) . Subcutaneous inoculation of these cells produced a local tumour and a small number of lung metastases. Four sublines CMT167, 170, 175 and 181 with increased metastatic ability were selected, as described in the accompanying paper (Layton & Franks, 1984) . The tissue culture cells and the tumours produced by all the lines are well differentiated and produce laminated surfactant-like bodies as well as basal lamina, even in metastases. No ultrastructural differences were found that might correlate with metastatic behaviour in vivo. Metastases, after subcutaneous inoculation and tumour colonies after intravenous inoculation of all cell lines are only found in the lung, but after inoculation of cells into the arterial system via the left ventricle of the heart, extravascular tumour colonies were found in many organs.
We report here and in the accompanying paper (Layton & Franks, 1984) the development and characterisation of a new animal model for metastasis based on the lung carcinoma cell line CMT64 (Franks et al., 1976) . The tumour appeared to metastasise selectively to the lung. The cells are well differentiated but there seems to be no correlation between tumour differentiation and high or low metastatic capacity.
Materials and methods

Mice
Specific pathogen free female C57BL/Icrfat (C57B/T) mice (Rowlatt et al., 1969) bred at the Imperial Cancer Research Fund laboratories (ICRF) were used as syngeneic recipients for tumour transplants and cell inoculations.
Cell culture methods Cells were grown on tissue culture grade plastic dishes ('Nunclon', Hospital and Laboratory Supplies, Ilford, Essex) in EClO medium: Dulbecco's modified Eagle's medium (E4), supplemented with 10% newborn calf serum, and maintained as described in the accompanying paper (Layton & Franks, 1984 
Histology and electronmicroscopy specimens
Paraffin wax embedded sections of tissue fixed in Bouin's fluid, stained with haematoxylin and eosin were used for light microscopy; glutaraldehydeosmic acid fixed cells and tissues embedded in Araldite and stained with lead citrate and uranyl citrate were used for transmission electron microscopy. Autopsies were done on all mice and any apparently abnormal tissue examined histologically. Surface pulmonary metastases were visualized by the method of Wexler (Wexler, 1966 ; see also Layton & Franks, 1984) .
Results
The "parent" cell line: CMT64 and the "high" metastatic sublines The development and characterisation of the CMT64 cell line has been described (Franks et al., 1976) and the methods of selection and in vivo behaviour of the sublines and of CMT64 are described in the accompanying paper (Layton & Franks, 1984 In some areas this appears to be penetrated by epithelial cell processes (Figure 2d ) but invasion mainly seems to be taking place in areas of collagen lysis around fibroblasts, or into areas of massive cell degeneration. Invasion of blood vessels by cords of tumour cells also occurs; invasion by single cells was not found.
There are no significant differences between the parental cells and the selected sublines, or in the s.c. ("primary") tumours induced by them, or in the lung secondary deposits except that dark cells are more abundant in the early sublines.
C-type virus like particles are present in the cells both in the tumour and in culture.
Organ distribution of metastases Metastasis after subcutaneous inoculation Except for two small liver metastases reported earlier (Franks et al., 1976) Figure 3) show the distribution of lung colonies. Visual assessment suggests a progressive (though not linear) increase in the number of lung tumour colonies produced by sequentially selected lines, with the low metastatic CMT64 cell line behaving here as a low lung coloniser. Mice inoculated with 5 x 103 cells were killed at 5 weeks. All had lung deposits, the frequency varying with the subline (Layton & Franks, 1984 Figure 4) . Although the "low" metastatic "parent" cell line CMT64 and the "high" metastatic sublines derived from it showed marked differences in behaviour (Layton & Franks, 1984) , no structural differences could be detected. Even in tissue culture the cells are well differentiated, with apparently normal orientation and tumours produced by all the cell lines are also well differentiated. The degree of differentiation in this system is of interest since there is often an inverse relationship between differentiation and malignancy (e.g. Willis, 1967) .
The production of basal lamina is also unusual and casts some doubt (at least in this system) on the importance of the basal lamina in tumour invasion (see Kramer & Nicolson, 1979) . Since massive invasion seems to take place into areas of degeneration we suggest that the process may follow a sequence -local tumour degeneration, perhaps because of an imperfect blood supply; release of proteolytic enzymes from damaged cells or from macrophages reacting to tumour cell products; stromal destruction followed by spread of the tumour into the damaged area. This is commonly seen in human and animal tumours and is sufficient to explain stromal lysis. There is no need to postulate any increase in specific cell proteases (e.g. Murray et al., 1980) to explain this process although these might play some part in the early stages. Although apparent invasion of basement membranes by tumour cells does appear to happen (e.g. Figure 2d ), it is usually found in an area of stromal damage involving the basal lamina. The cytoplasmic protrusions from the cells are probably a direct consequence of the stromal lysis. A similar appearance can be produced by trypsinisation of normal tissues (Franks, unpublished observations) . These changes are discussed in more detail in an earlier paper (Franks, 1973) .
We have also shown that in every experiment (except for one where two liver metastases were found) CMT64 cells and its sublines only metastasised to the lung after subcutaneous or intravenous inoculation. These results suggested a remarkable organ specificity. The organ specificity of metastasis has beer explained by postulating specific changes in tumour cells, which make them more likely to adhere and grow in specific organsthe seed/soil hypothesis (Paget, 1899) and evidence to support this hypothesis has been found by other workers (for review, see Nicolson, 1982) . Our results show that the tumour cells do have the ability to grow in different organs if they can get there, although it should be remembered that the assay used reflects only colonization ability. The results suggest that the organ specificity in this tumour may not be due to any specific changes in the cells but may relate to physical factors affecting distribution of the cells. Similar findings have been reported in human cancers e.g. the apparent predeliction of prostatic cancers to metastasise to the lumbar spine and femur which is probably due to the local venous anastamoses to the vertebral system (Franks, 1953) .
Experiments to ascertain the apparent predeliction of CMT167 cells to metastasise selectively to specific subcutaneous organ grafts are in progress (cf. Kinsey, 1966) .
